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(57) Abstract: An absorbent article is provided with a cen- 
tral region which is selectively stretchable in the longitudi- 
nal direction, and two end regions adjacent to the central re- 
gion which are selectively stretchable in the lateral direction. 
When employed as a garment, such as a disposable diaper 
or pant-like absorbent garment, the central region provides 
selective longitudinal (front-to-back) stretching in the crotch 
area of the wearer, and the two end regions provide selective 
lateral (side-to-side) stretching in the front and back waist ar- 
eas of the wearer. 
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ABSORBENT ARTICLE HAVING 
ZONED DIRECTIONAL STRETCHING 

FIELD OF THE INVENTION 

This invention is directed to an absorbent article having longitudinal stretchability 

5 in a central region and lateral stretchability in two end regions. 

BACKGROUND OF THE INVENTION 

It is known to make absorbent articles, such as disposable diapers and pant-like 

absorbent garments, using stretchable materials. Some absorbent articles are rendered stretchable 

by placing elastic bands in the waist and leg regions, and otherwise employing inelastic 

10 construction materials. In some instances, absorbent articles have employed elastic or otherwise 

stretchable materials in constructing the primary layers. This approach has been limited because 

most absorbent articles include, at minimum, a liquid-permeable top layer, an absorbent core 

composite, and a substantially liquid impermeable outer cover material. The use of an elastic or 

stretchable material in one or more layers will not render the absorbent article stretchable unless 

15 each and every layer can be made from a similarly stretchable material. Often, the absorbent 

composite in the core is the least stretchable of the layers, and tears when the top layer and outer 

cover materials can be stretched to a greater degree. 

Stretchable absorbent articles are disclosed, for instance in U.S. Patent 5,560,878, 

issued to Dragoo et al., and in U.S. Patent 5,645,542, issued to Anjur et al. In the disclosed 

20 articles, all of the layers are stretchable. Other stretchable absorbent articles are disclosed in U.S. 

Patents 4,847,134 and 5,376,198, both issued to Fahrenkrug et al. In these articles, some of the 

layers are more stretchable than others. The less stretchable layers form rugosites upon 

relaxation. 

During actual use of absorbent articles, such as disposable diapers and pant-like 
25 absorbent garments, there is a greater need for a lateral stretch in the waist regions, and a greater 
need for a longitudinal stretch in the central "crotch" region. Absorbent articles which stretch 
uniformly in all directions at all locations will accommodate the desired stretching, but will also 
stretch in directions and regions where no stretching is desired. There is a need or desire for an 
absorbent article which stretches only in selected directions in selected regions, as needed. 

30 
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SUMMARY OF THE INVENTION 
The present invention is directed to an absorbent article having a central region 
between two end regions. The absorbent article is selectively stretchable in a longitudinal 
direction in the central region, and is selectively stretchable in a lateral direction (i.e., a direction 
substantially perpendicular to the longitudinal direction) in the two end regions. The absorbent 
article is particularly suitable for diapers and pant-like absorbent garments, where lateral 
stretching in the waist regions and longitudinal stretching in the crotch region are desirable. The 
absorbent article is also suitable for use in any other absorbent application where these selective 
stretching properties are desired. 

With the foregoing in mind, it is a feature and advantage of the invention to 
provide an absorbent article having selective stretching in different regions, wherein the degree 
and direction of stretching correspond to parameters which are ideal for each region. 

It is also a feature and advantage of the invention to provide a disposable diaper 
that is selectively stretchable longitudinally in the central region, and laterally in the two end 
regions. 

It is also a feature and advantage of the invention to provide a pant-like absorbent 
garment that is selectively stretchable longitudinally in the central region, and laterally in the two 
end regions. 

The foregoing and other features and advantages will become further apparent 
from the following detailed description of the presently preferred embodiments, read in 
conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an exploded perspective view of a diaper according to the invention. 

Fig. 2 is a cut away plan view of the diaper showing an absorbent core composite 
useful in an absorbent article of the invention. 

Fig. 3 is a cut away plan view of one section of the absorbent core composite. 

Figs. 4, 4A and 4B schematically illustrate the formation of a neck-bonded 
laminate useful as a substrate in the absorbent core composite. 

Fig. 5 illustrates another technique for forming a diaper according to the 

invention; 
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DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

The present invention is an absorbent article having a central region and two end 
regions. The absorbent article is selectively stretchable in the longitudinal direction in the central 
region, and in the lateral direction in the two end regions. 

As used herein, the term "selectively stretchable" means that a material is more 
stretchable in a first direction than in a second direction, that is, can be stretched to a greater 
degree without rupture of the overall material in the first direction than in the second direction. 
Individual filaments, layers or bonds may break without rupturing the overall material. The 
second direction is perpendicular to the first direction. Generally, the material is stretchable to 
at least 150% its initial length in the first direction, suitably to at least about 200% of its initial 
length in the first direction, desirably to at least about 250% of its initial length in the first 
direction. Generally, the material is stretchable to less than 140% of its initial length in the 
second direction, suitably to less than about 125% of its initial length in the second direction, 

j __: i *u ~v * i i r\o/ ~r +u« nnn »«r4 

UCbliauiy lu iCd£> uicui auuui i iu/o ui ito nuuai xoiigui in uio ocv-unu uuvwuun. 

As used herein, the terms "longitudinal direction" and "lateral direction" are 
defined with respect to an absorbent article laid out flat as shown in Fig. 2. The longitudinal 
direction is any direction of stretch which can be represented by a straight line passing through 
the central region, and at least a portion of both end regions, of the absorbent garment. The 
lateral direction is any direction of stretch which cannot be represented by a straight line passing 
through the central region, and at least a portion of both end regions, of the absorbent garment. 
The boundary between the central region and an end region is where the transition occurs from 
selective stretchability in a first direction, to selective stretchability in a second direction. 

As used herein, the term "absorbent article" includes without limitation diapers, 
training pants, swim wear, absorbent underpants, adult incontinence products, feminine hygiene 
products and medical absorbent products (for example, absorbent medical garments, underpads, 
bandages, drapes, and medical wipes). 

One preferred absorbent article is a disposable diaper. Fig. 1 illustrates an 
exploded perspective view of a disposable diaper according to one embodiment of the present 
invention. Disposable diaper 10 includes an outer cover 12, a body-side liner 14, and an 
absorbent composite 44 located between the body-side liner 14 and the outer cover 12. The 
absorbent composite 44 comprises a plurality of pockets containing a superabsorbent material 
and, optionally, wood pulp fibers as further described below. The absorbent composite also 

3 
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includes a two-piece wrap sheet comprising upper wrap sheet layer 46 and lower wrap sheet layer 
48 described further below. The absorbent composite 44 has a profiled thickness to define an 
area 22 of increased basis weight. The two-piece wrap sheet extends beyond the edges of the 
absorbent composite 44 to define perimeter 24 which can be sealed to prevent superabsorbent 
material from migrating out of the diaper. 

Attached to outer cover 1 2 are waist elastics 26, fastening tapes 28 and leg elastics 
30. The leg elastics 30 comprise a carrier sheet 32 and individual elastic strands 34. 

The body-side liner 14 includes containment flaps 36 having proximal edges 38 
and distal edges 40. A surge management layer 42 is located between the proximal edges 38 of 
the containment flaps 36. 

The exact construction method and materials of the diaper illustrated in Fig. 1 is 
set forth in greater detail in commonly assigned U.S. Patent 5,509,915, issued 25 April 1996 in 
the name of Hanson et al., incorporated herein by reference. Possible modifications to the diaper 
illustrated in Fig. 1 are set forth in commonly assigned U.S. Patent 5,509,915 referenced above 
and in commonly assigned U.S. Patent 5,364,382, issued 19 November 1994 in the name of 
Matthews et al. Such possible modifications include positioning the surge management layer 42 
between the body-side liner 14 and the absorbent composite 44 and reducing the length of the 
surge management layer to extend the length of the absorbent composite or massing (reduce 
length and increase basis weight) the surge management layer in the area of the diaper where 
liquid waste initially accumulates (target zone). 

To make a zoned, selectively stretchable absorbent article according to the 
invention, any one or more of the outer cover 12, body side liner 14, and absorbent composite 
44 may have the regional, selective stretchability described above. The remaining layers may 
be selectively stretchable in the same regions and directions, may be uniformly stretchable in all 
directions, or may be elastic. An elastic material is a stretchable material which, when relaxed 
after stretching, recovers or "retracts" most of the way to its initial, pre-stretched length. 

Fig. 2 illustrates one embodiment of the invention, in which the absorbent 
composite 44 has regional, selective stretchability. Absorbent composite 44 includes a first end 
region 72, a central region 74, and a second end region 76. End regions 72 and 76 are joined to 
central region 74 along seams 73 and 75. End regions 72 and 76 are selectively stretchable in 
the lateral direction, and central region 74 is selectively stretchable in the longitudinal direction, 
as shown by the respective arrows. Each of the regions 72, 74 and 76 should constitute about 20- 
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60% of the longitudinal length of the absorbent article, preferably about 25-50% of the length, 
more preferably about 30-40% of the length. 

Fig. 3 illustrates a selectively stretchable absorbent composite section 71 useful 
in the central region 74 and/or end regions 72 and 76. The section 71 of absorbent composite 44 
comprises a selectively stretchable liquid permeable first substrate layer 46, a selectively 
stretchable second substrate layer 48 and pockets 50 of superabsorbent material formed between 
the first layer 46 and second layer 48. The pockets 50 are defined by attachment means 52 which 
serve to operatively join the first and second layers to form a laminate and to maintain the 
integrity of the laminate when the laminate is dry but to release when the laminate becomes 
wetted. Alternatively, pockets 50 may be molded (e.g. thermoformed) into layer 46 or layer 48. 
Suitable attachment means between layers 46 and 48 include water sensitive adhesives, such as 
water soluble adhesives and thermal embossing. The attachment means 52 secures together the 
first layer 46 and the second layer 48 to provide attached zones 54 and unattached zones 56. The 
unattached zones define pockets 50. A superabsorbent material 58 is located in the unattached 
zones 56 (and hence, in pockets 50). In addition to the superabsorbent material 58, the pockets 
50 may contain a fibrous material such as cellulose fluff or another material, as discussed further 
below. 

The pockets 50 are spaced by a distance 60 when the section 71 is relaxed, i.e., 
is not subject to a stretching force. The spacing 60 is at least about 0.05 inch (1.3 mm), 
alternatively at least about 0.10 inch (2.5 mm) or alternatively at least about 0.1 5 inch (3.8 mm). 
Moreover, the pocket spacing 60 is suitably not more than about 1.5 inch (38 mm), alternatively 
not more than about 1 .0 inch (25 mm), or alternatively not more than about 0.5 inch (13 mm). 

The depth of pockets 50 may be at least about 0. 1 inch (2.5 mm), preferably about 
0.15-0.50 inch (3.8-13 mm), more preferably about 0.20-0.30 inch (5.1-7.6 mm). The pockets 
may have a circular or elliptical configuration, with diameters ranging from about 0.20-1.0 inch 
(5.1-25 mm), preferably about 0.25-0.75 inch (6.4-19.1 mm), more preferably about 0.40-0.60 
inch (10.2-15.2 mm). These dimensions refer to the relaxed, unstretched state of absorbent 
composite section 71. 

In accordance with the invention, the section 71 should be stretchable in a first 
direction, and not stretchable in a second direction perpendicular to the first direction. By 
"stretchable" it is meant that the section 71 stretches to at least 150% of its initial length in the 
first direction without breaking, preferably to at least 200% of its initial length, more preferably 
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to at least 250% of its initial length. Preferably, the absorbent section 71 is at least partially 
retractable in the direction opposite to the direction of stretching. Thus, when the force causing 
the stretching is relaxed, the stretched composite should recover or "retract" by at least 25%, 
preferably by at least 50%, more preferably by at least 75%. A "50% recovery", for example, 
means that when a material is stretched from an initial length of one meter to a stretched length 
of two meters, it should recover to a length of 1 .5 meters when the stretching force is removed. 
The stretchability of absorbent composite section 71 is generally controlled by the stretchability 
of the combined substrate layer or layers 46 and 48. 

The absorbent composite section 71 is oriented in the absorbent article so that the 
direction of selective stretching corresponds to a direction where that region of the article may 
desirably be stretched. In the central region 74 of a diaper, for instance, the direction of preferred 
stretching is longitudinal, toward the front and back of the diaper. In the end regions 72 and 76 
of a diaper, the direction of preferred stretching is lateral. Absorbent composite 44 (Fig. 2) can 
thus be prepared from three absorbent sections 71, joined together at their edges. Absorbent 
section 71 for the central region 74 can be oriented so that its direction of preferred stretching is 
longitudinal. Absorbent sections 71 for end regions 72 and 76 can be oriented perpendicular to 
section 71 in the central region, so that the end regions 72 have a preferred direction of stretch 
that is lateral. 

Figs. 4, 4A and 4B illustrate the formation of a neck-bonded laminate which may 
be employed as the first substrate layer 46 and/or the second substrate layer 48 of sections 71 of 
the absorbent composite 44. Fig. 4 illustrates a neckable material 1 12 which can, for instance, 
be a fibrous nonwoven web made of a relatively inelastic polymer material. Referring to Fig. 4B, 
the neckable material 112 is first pulled in a machine direction, causing its fibers to 
longitudinally orient and causing its length in the cross direction to contract from a first 
dimension "A" to a second dimension "B". At that point, the neckable nonwoven web 1 12 is 
laminated to an unstretched elastic film or other layer material, for instance using techniques 
described in U.S. Patent 5,883,028, issued to Morman et al., which is incorporated by reference. 
The term "elastic" refers to a stretchable material which mostly recovers to its initial length when 
a stretching force is relaxed. 

The resulting laminate 114, shown in Fig. 4B, has a relaxed length in the cross- 
machine direction which is substantially equal to the dimension "B". The laminate can be 
selectively stretched only in the cross-machine direction of the web 112, to a second length 
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substantially equal to the dimension "A". When the stretching force is relaxed, the laminate 114 
retracts to its original dimension "A". 

The neckable web 112 may be a porous nonwoven material such as, for example, 
spunbonded web, meltblown web or bonded carded web. If the neckable material is a web of 
meltblown fibers, it may include meltblown micro fibers. The neckable material 112 may be 
made of fiber forming polymers such as, for example, polyolefins. Exemplary polyolefins 
include one or more of polypropylene, polyethylene, ethylene copolymers, propylene 
copolymers, andbutene copolymers. Useful polypropylenes include, for example, polypropylene 
available from the Exxon Chemical Company under the trade designation Exxon 3445, and 
polypropylene available from Shell Chemical Company under the trade designation DX 5A09. 

The neckable web 112 may be a multilayer material having, for example, at least 
one layer of spunbonded web joined to at least one layer of meltblown web, bonded carded web 
or other suitable material. For example, neckable material 1 12 may be a multilayer material 
having a first layer of spunbonded polypropylene having a basis weight from about 0.2 to about 
8 ounces per square yard (osy) (about 6.8-270 grams/m 2 , or gsm), a layer of meltblown 
polypropylene having a basis weight from about 0.2 to about 4 osy (6.8-135 gsm), and a second 
layer of spunbonded polypropylene having a basis weight of about 0.2 to about 8 osy (6.8-270 
gsm). Alternatively, the neckable web 112 may be a single layer of material such as, for 
example, a spunbonded web having a basis weight of from about 0.2 to about 10 osy (6.8-340 
gsm) or a meltblown web having a basis weight of from about 0.2 to about 8 osy (6.8-270 gsm). 
The adjacent fibers of web 112 should be intermittently joined by interfiber bonding, using 
conventional techniques known in the art. 

An elastic sheet may be joined to the neckable web 112 when the latter is in the 
tensioned, necked state to form the neck-bonded laminate 114. The elastic sheet may be made 
from a water vapor permeable elastic polymer, or may be made from another elastic polymer and 
rendered vapor permeable by forming apertures or micropores in the sheet. Preferably, the elastic 
sheet has a moisture vapor transmission rate (MVTR) of at least about 500 grams/m 2 -24 hours, 
more preferably at least about 1200 grams/m 2 -24 hours, most preferably at least about 2000 
grams/m 2 -24 hours using the test procedure described below. The MVTR is a function of both 
film thickness and polymer type. Elastic polymers which exhibit the required MVTR over a 
range of useful film thicknesses include without limitation vulcanized silicone rubber, some other 
silicone polymers, polyurethanes, polyether esters and polyether amides. The following Table 1 
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gives representative water vapor permeabilities of exemplary elastic polymers which have been 
normalized to account for film thickness of a solid (non-porous) polymer film. 

Table 1 



Polvmer Tvoe 

1 ui Yiiivi i Jr^ 


AVater Vaoor 
Permeability, 
kg-cm/(km) 2 -day 


Vulcanized silicone rubber 


11,900 


Polyurethane-Estane® 58237 


760 


Polyurethane-Estane® 58245 


1,270 


Polyether amide-PEBAX® 


830 


Polyether ester Hytrel® or Arnitel® 


930 


Polyester-polyurethane copolymer 


160 


Polyether-polyurethane copolymer 


310 



If the elastic polymer has low water vapor permeability, the film may have to be 
extremely thin in order to achieve the desired minimum level of MVTR. Elastomers having 
lower vapor permeability include, for instance, styrene-butadiene copolymers and terpolymers, 
elastomeric ethylene-propylene copolymers, ethylene-propylene-diene rubbers, and certain 
single-site or metallocene-catalyzed ethylene polymers and ethylene-alpha olefin copolymers 
having a density not exceeding 0.89 grams/cc. Alternatively, the film may be rendered porous 
or microporous using numerous techniques familiar to persons skilled in the art. The production 
and use of very thin films may be impractical due to low film strength and processing difficulties. 
The elastic polymer itself should therefore have sufficient water vapor permeability to allow the 
use of films having practical thicknesses. Preferably, the elastic polymer will have a water vapor 
permeability of at least about 150 kg-cm/(km) 2 -day, more preferably at least about 500 kg- 
cm/(km) 2 -day, most preferably at least about 1000 kg-cm/(km) 2 -day. 

In addition to being water vapor permeable, the preferred breathable elastic film 
should not be so thick as to substantially impair its water vapor transmission. The MVTR of a 
particular composition of film is roughly inversely related to its thickness if there are no 
molecular interactions between the film and the vapor. For water vapor permeable films, this 
relationship may vary due to the affinity of the water with the films. Generally, the elastic film 
component of neck-bonded laminate 1 14 should be less than about 2 mils (50 microns) thick, 
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preferably less than about 1 mil (25 microns) thick, more preferably less than about 0.5 mil (13 
microns) thick, when the film and laminate 114 are relaxed. 

Referring to Fig. 2, when a neck-bonded laminate is used as the substrate in 
absorbent composite 44, the top (liquid permeable) layer 46, which faces the wearer, may be a 
reversibly necked, nonwoven layer and the bottom layer 48 may be an elastic film or sheet, of 
the neck-bonded laminate. Reversibly necked nonwovens are described in U.S. Patent 
4,965,122, issued to Morman, which is incorporated by reference. Alternatively, the bottom 
layer 48 may include an entire neck-bonded laminate (film and necked nonwoven web), and the 
top layer 46 may be another nonwoven or other liquid-pervious layer, such as a nonwoven 
spunbond layer. The layers 46 and 48 may be bonded together using a wide variety of 
conventional techniques, including adhesive bonding, thermal bonding, ultrasonic bonding and 
the like. Preferably, the bonded area constitutes about 10-20% of the interface between layers 
46 and 48. In one preferred embodiment, a stretchable hot melt adhesive 2525A available from 
Findlay Adhesives Co. is applied in a swirl pattern covering 10-20% of the interface. 

Pockets 50 may be formed in layer 46 or layer 48, and are preferably formed in 
bottom layer 48. Pockets 50 may be formed using a vacuum thermoforming process or another 
suitable process. In one embodiment, the pocket forming, superabsorbent application and 
bonding are performed in an integrated process. Initially, a selectively stretchable material 46 
such as a neck-stretched spunbond material, is positioned over a perforated plate having pocket- 
shaped depressions. Vacuum is applied to the plate, causing the material to be pulled into 
pocket-shaped depressions. A superabsorbent is then added to each pocket, and an adhesive is 
applied to layer 46. Then, second (top) layer 48, which is liquid pervious, is positioned oyer 
layer 46 and its pockets, and pressed. The layers 46 and 48 are thus bonded by action of the 
adhesive. 

The term "superabsorbent" or "superabsorbent material" refers to a water- 
swellable, water-insoluble organic or inorganic material capable, under the most favorable 
conditions, of absorbing at least about 20 times its weight and, more desirably, at least about 30 
times its weight in an aqueous solution containing 0.9 weight percent sodium chloride. The 
superabsorbent materials can be natural, synthetic, and modified natural polymers and materials. 
In addition, the superabsorbent materials can be inorganic materials, such as silica gel, or organic 
compounds such as cross-linked polymers. The term "cross-linked" refers to any means for 
effectively rendering normally water-soluble materials substantially water insoluble but 
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swellable. Such means can include, for example, physical entanglement, crystalline domains, 
covalent bonds, ionic complexes and associations, hydrophilic associations, such as hydrogen 
bonding, and hydrophobic associations of Van der Waals forces. 

Examples of synthetic superabsorbent material polymers include the alkali metal 
and ammonium salts of poly( acrylic acid) and poly(methacrylic acid), poly(acrylamides), 
polyvinyl ethers), maleic anhydride copolymers with vinyl ethers and alpha-olefms, poly( vinyl 
pyrrolidone), poly(vinylmorpholinone), poly(vinyl alcohol), and mixtures and copolymers 
thereof Further superabsorbent materials include natural and modified natural polymers, such 
as hydrolyzed acrylonitrile-grafted starch, acrylic acid grafted starch, methyl cellulose, chitosan, 
carboxymethyl cellulose, hydroxypropyl cellulose, and the natural gums, such as alginates, 
xanthan gum, locust bean gum and the like. Mixtures of natural and wholly or partially synthetic 
superabsorbent polymers can also be useful in the present invention. Other suitable absorbent 
gelling materials are disclosed by Assarsson et al. in U.S. Patent 3,901,236 issued August 26, 
1975. Processes for preparing synthetic absorbent gelling polymers are disclosed in U.S. Patent 
4,076,663 issued February 28, 1978 to Masuda et al. and U.S. Patent 4,286,082 issued August 
25, 1981 to Tsubakimoto et al. 

Superabsorbents may be particulate or fibrous, and are preferably particulate. 
Superabsorbents are generally available in particle sizes ranging from about 20 to about 1000 
microns. Examples of commercially available particulate superabsorbents include SANWET® 
IM 3900 and SANWET® IM-5000P, available from Hoescht Celanese located in Portsmouth, 
Virginia, DRYTECH® 2035LD available from Dow Chemical Co. located in Midland, Michigan, 
and FAVOR® 880 available from Stockhausen, located in Sweden. FAVOR® 880 is presently 
preferred because of its high gel strength. An example of a fibrous superabsorbent is OASIS® 
101, available from Technical Absorbents, located in Grimsby, United Kingdom. 

Depending on the size of pockets 50, and density of the superabsorbent, each 
pocket may contain about 25-500 mg of superabsorbent material, based on its dry weight, 
preferably about 50-300 mg, more preferably about 100-200 mg. The number and size of 
pockets 50 maybe such that selectively stretchable absorbent composite 44 contains about 1-100 
grams of total superabsorbent, preferably about 3-50 grams, more preferably about 5-15 grams. 
Of course, the total amount of superabsorbent may vary depending on the size of the absorbent 
article. 
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In addition to the superabsorbent material, each pocket 50 may contain, if desired, 
a fibrous absorbent material such as pulp fibers, a filler material, an odor absorbent material, a 
fragrant material, or another suitable material. When combinations of materials are employed, 
the superabsorbent should constitute at least 30% of the total material in pockets 50, preferably 
at least 50%, more preferably at least 70%, most preferably at least 90%. The selective 
stretchability of each of the absorbent composite sections 71 permits a high concentration of 
superabsorbent to be contained in pockets 50, without resulting in gel blocking, when the 
composite becomes wet. As the superabsorbent becomes wet and the pockets expand toward 
each other, the selective stretchability of each composite section 71 permits movement of the 
pockets, thus preventing their contact from becoming so tight that gel blocking occurs. 

Preferably, the pockets 50 have a shape which permits them to touch each other 
without closing all of the space between them. When viewed in plan, as in Fig. 3, pockets 50 
have a circular, oval or elliptical shape. Square and rectangular shapes are less preferred, because 
these shapes would permit substantially continuous contact along the edges of adjacent pockets 
50. 

The absorbent composite sections 71, forming regions 72, 74 and 76 of absorbent 
composite 44 (Fig. 2) may be joined at their edges using thermal bonding, ultrasonic bonding, 
mechanical stitch bonding, adhesive bonding, or any other suitable techniques. The same variety 
of bonding techniques may be employed to join the outer cover 12, body side liner 14, and 
absorbent composite 44 (Fig. 1) to form a unitary diaper structure. In order to achieve optimum 
performance, it is desired that the selective stretchability of the different regions of the absorbent 
composite 44, be allowed to control the stretchability of the entire diaper 10. This can be 
accomplished by forming the other layers of the diaper 10 from materials that are at least as 
stretchable as the regions 72, 74 and 76 of the absorbent composite 44. The body side liner 14 
and outer cover 12 need not be selectively stretchable. They can be uniformly stretchable in all 
directions, and can be formed using one or more of the elastic polymers described above. As 
long as one of the layers (e.g., the absorbent core) has the desired zoned, selective stretchability, 
and the remaining layers are at least as stretchable, the stretching properties of the entire diaper 
10 will be governed by the stretchability of the layer having the zoned, selective stretch 
properties. 

Other embodiments of the invention may achieve the same result. For instance, 
the layer having the desired zoned, longitudinal stretchability in the central region and the lateral 
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stretchability in the two end regions may be the body side liner 14 and/or the outer cover 12. 
Whichever layer has the zoned, selective stretchability, it is preferred that the other layers be at 
least as stretchable so that the entire diaper can be selectively stretchable longitudinally in the 
central region, and laterally in the two end regions. 

Both the surge layer 42 and the body side liner 14 are constructed from highly 
liquid pervious materials. These layers function to transfer liquid from the wearer to the 
absorbent composite 44. Suitable materials include porous woven materials, porous nonwoven 
materials, and apertured films. Examples include, without limitation, any stretchable porous 
sheets of polymeric fibers, bonded carded webs of synthetic or natural fibers or combinations 
thereof. Either layer may also be an apertured stretchable plastic film. 

The outer cover 12 may include a single stretchable layer, or may include multiple 
stretchable layers joined together by adhesive bonding, thermal bonding, ultrasonic bonding or 
the like. Outer cover 12 can be made from a wide variety of woven or nonwoven material, films, 
or a film-coated nonwoven material, including, for instance, cast or blown films. Outer cover 
12 may also be a composite of a bonded carded or spunbonded or meltblown material, for 
example, a spunbonded-meltblown composite of thermoplastic material or a spunbonded- 
meltblown-spunbonded thermoplastic material, wherein the spunbonded layer can provide a 
cloth-like texture and the meltblown layer can provide liquid impermeability. Outer cover 12 
is preferably highly breathable to water vapor. 

Fig. 5 illustrates another technology for forming an absorbent article having zoned 
directional stretching. The material 80 shown in Fig. 5 may, for instance, be an outer cover 
material or a body side liner in a diaper. The material 80 can have one or more layers, and is 
formed from a precursor material which is biaxially stretchable (stretchable in both the 
longitudinal and lateral directions) and which may be elastomeric. For instance, the precursor 
material may be an elastomeric nonwoven web, a laminate of an elastic nonwoven web and an 
elastic film, or a necked stretched bonded nonwoven laminate (NSBL) material. An NSBL 
material may include an elastic sheet thermally or adhesively bonded at spaced apart locations 
to a neckable nonwoven (e.g. spunbond) web when the nonwoven web is necked in a first 
direction and the elastic sheet is stretched in a second direction perpendicular to the first 
direction. The NSBL has stretchability in the first direction due to the necking of the web, and 
in the second direction due to the rugosites formed in the web when the elastic sheet is relaxed. 
Processes for making a multidirectional stretchable laminate from an elastic sheet and a necked 
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nonwoven web are described in U.S. Patent Nos. 5,116,662 and 5,114,781, both issued to 
Morman, the disclosures of which are incorporated by reference. 

The material 80 is a single-piece material having a central region 82 and two end 
regions 84 and 86. Central region 82 is rendered selectively stretchable in the longitudinal 
direction by imparting a plurality of bond lines 83 oriented in the lateral direction, which inhibit 
stretching in the lateral direction but have little impact on stretchability in the longitudinal 
direction. End regions 84 and 86 are rendered selectively stretchable in the lateral direction by 
imparting a plurality of bond lines 85 and 87 oriented in the longitudinal direction, which inhibit 
stretching in the longitudinal direction but have little impact on stretchability in the lateral 
direction. 

A thermal calender bonding process known to persons skilled in the art may be 
used to apply the bond lines 83, 85 and 87 to the material 80. Other bonding procedures may 
also be used, including other thermal bonding processes, adhesive bonding, and/or ultrasonic 
welding. The application of bond lines to the elastic nonwoven web (or nonwoven web 
component of an elastic laminate) results in a material 80 having regions of higher extensibility 
in a direction where there is a lower level of interfilament bonding, and regions of lower 
extensibility in a direction where there is a higher level of interfilament bonding. This means 
that stretchability of a given region is significantly reduced in a direction parallel to the 
orientation of the bond lines, and only nominally reduced in a direction perpendicular to the 
orientation of the bond lines. The applied bond lines impart additional localized interfilament 
bonding and interlayer bonding, beyond that which already exists from the manufacture of the 
nonwoven web and/or laminate. 

The length, thickness and frequency of bond lines influences how much the 
stretchability of a material is reduced in regions affected by the bond lines. Referring to Fig. 5, 
end regions 84 and 86 have bond lines 85 of greater length in the leg regions 91 and 93, than in 
the front region 95 and back region 97. The longer bond lines in leg regions 91 and 93 ensure 
a tighter fit of the garment around the legs of the wearer, by substantially reducing or eliminating 
longitudinal stretchability in the leg regions. The shorter bond lines in the front and back regions 
95 and 97 impart a correspondingly lower reduction in longitudinal stretchability in these 
regions. Thus, the bond lines can be used to control both the direction and degree of selected 
stretchability in the various regions of material 80. A more thorough description of the selective 
bonding technology is provided in U.S. Patent Application Serial No. 09/346,665, filed on 30 
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June 1999 in the name of Morman et al., entitled "Variable Stretch Material And Process To 

Make It," the disclosure of which is incorporated by reference. 

Test Procedure For Measuring Moisture Vapor 
Transmission Rate (MVTR) 

A measure of the breathability of a fabric is the moisture vapor transmission rate 

(MVTR), which for the sample materials is calculated essentially in accordance with ASTM 

Standard E96-80 with minor variations in test procedure as set forth below. Circular samples 

measuring three inches in diameter are cut from each of the test materials, and tested along with 

a control which is a piece of CELGARD® 2500 sheet from Celanese Separation Products of 

Charlotte, North Carolina. CELGARD® 2500 sheet is a microporous polypropylene sheet. Three 

samples are prepared for each material. The test dish is a number 60-1 Vapometer pan 

distributed by Thwing- Albert Instrument Company of Philadelphia, Pennsylvania. One hundred 

milliliters of water is poured into each Vapometer pan and individual samples of the test 

materials and control material are placed across the open tops of the individual pans. Screw-on 

flanges are tightened to form a seal along the edges of the pan, leaving the associated test 

material or control material exposed to the ambient atmosphere over a 6.5 centimeter diameter 

circle having an exposed area of approximately 33.17 square centimeters. The pans are placed 

in a forced air oven at 100°F (32°C) for 1 hour to equilibrate. The oven is a constant temperature 

oven with external air circulating through it to prevent water vapor accumulation inside. A 

suitable forced air oven is, for example, a Blue M Power-O-Matic 60 oven distributed by Blue 

M Electric Company of Blue Island, Illinois. Upon completion of the equilibration, the pans are 

removed from the oven, weighed and immediately returned to the oven. After 24 hours, the pans 

are removed from the oven and weighed again. The preliminary test water vapor transmission 

rate values are calculated as follows: 

Test MVTR = (grams weight loss over 24 hours) x 315.5 g/m 2 -24 hours 

The relative humidity within the oven is not specifically controlled. 

Under predetermined set conditions of 100°F (32°C) and ambient relative 

humidity, the MVTR for the CELGARD® 2500 control has been defined to be 5000 grams per 

square meter for 24 hours. Accordingly, the control sample is run with each test and the 

preliminary test values are corrected to set conditions using the following equation: 

MVTR = (Test MVTR/control MVTR) x (5000 g/m 2 -24 hours) 

While the embodiments disclosed herein are presently considered preferred, 

various modifications and improvements can be made without departing from the spirit and 
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scope of the invention. The scope of the invention is indicated by the appended claims, and all 
changes that fall within the meaning and range of equivalency are intended to be embraced 
therein. 
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I CLAIM: 

1. An absorbent article, comprising: 
a central region; and 

two end regions on opposite sides of the central region; 

wherein the central region is selectively stretchable in a longitudinal direction and 
the two end regions are selectively stretchable in a lateral direction. 

2. The absorbent article of Claim 1, wherein each of the regions has an initial 
length in the longitudinal direction and an initial length in the lateral direction; 

the central region is stretchable to at least 150% of its initial length in the 
longitudinal direction and only to less than 140% of its initial length in the lateral direction; and 

each of the two end regions is stretchable to at least 150% of its initial length in 
the lateral direction and only to less than 140% of its initial length in the longitudinal direction. 

3. The absorbent article of Claim 2, wherein the central region is stretchable 
to at least 200% of its initial length in the longitudinal direction. 

4. The absorbent article of Claim 2, wherein the central region is stretchable 
to at least 250% of its initial length in the longitudinal direction. 

5. The absorbent article of Claim 2, wherein the central region is stretchable 
to less than 125% of its initial length in the lateral direction. 

6. The absorbent article of Claim 2, wherein the central region is stretchable 
to less than 110% of its initial length in the lateral direction. 

7. The absorbent article of Claim 2, wherein each of the end regions is 
stretchable to at least 200% of its initial length in the lateral direction. 

8. The absorbent article of Claim 2, wherein each of the end regions is 
stretchable to at least 250% of its initial length in the lateral direction. 
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9. The absorbent article of Claim 2, wherein each of the end regions is 
stretchable only to less than 125% of its initial length in the lateral direction. 

10. The absorbent article of Claim 2, wherein each of the end regions is 
stretchable only to less than 110% of its initial length in the lateral direction. 

11. An absorbent article, comprising: 
a liquid-permeable body side liner; 

a substantially liquid-impermeable outer cover; and 

an absorbent composite between the body side liner and the outer cover; 

wherein the absorbent article further comprises a central region selectively 

stretchable in a longitudinal direction and two end regions selectively stretchable in a lateral 

direction. 



12. The absorbent article of Claim 11, wherein the absorbent composite 
comprises a central region selectively stretchable in the longitudinal direction and two end 
regions selectively stretchable in the lateral direction. 

13. The absorbent article of Claim 11, wherein the body side liner comprises 
a central region selectively stretchable in the longitudinal direction and two end regions 
selectively stretchable in the lateral direction. 

14. The absorbent article of Claim 11, wherein the outer cover comprises a 
central region selectively stretchable in the longitudinal direction and two end regions selectively 
stretchable in the lateral direction. 



15. The absorbent article of Claim 11, wherein each of the central and end 
regions constitutes about 20-60% of a longitudinal length of the absorbent article. 

16. The absorbent article of Claim 11, wherein each of the central and end 
regions constitutes about 25-50% of a longitudinal length of the absorbent article. 
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17. The absorbent article of Claim 11, wherein each of the central and end 
regions constitutes about 30-40% of a longitudinal length of the absorbent article. 



18. An absorbent composite, comprising: 

a central region selectively stretchable in a longitudinal direction and two end 
regions selectively stretchable in a lateral direction; 

the two end regions attached to the central region along opposite edges of the 

central region. 

19. The absorbent composite of Claim 18, wherein each of the central and end 
regions comprises a selectively stretchable substrate having a plurality of pockets formed therein, 
and a superabsorbent material in the pockets. 

20. The absorbent composite of Claim 19, wherein the substrate in each of the 
central and end regions comprises a neck-bonded laminate of a necked nonwoven fibrous layer 
and an elastic layer. 



21. A diaper comprising the absorbent composite of Claim 18. 

22. Training pants comprising the absorbent composite of Claim 18. 

23. Swim wear comprising the absorbent composite of Claim 18. 

24. Underpants comprising the absorbent composite of Claim 18. 



25. An adult incontinence garment comprising the absorbent composite of 



Claim 18. 



26. 



Claim 18. 



feminine hygiene product comprising the absorbent composite of 



18 



WO 01/15645 



PCT/US00/23004 



27. A medical absorbent product comprising the absorbent composite of 

Claim 18. 

28. A layer material of an absorbent article, comprising: 

a central region selectively stretchable in a longitudinal direction and two end 
regions selectively stretchable in a lateral direction; 

the two end regions and the central region forming a continuous, integrated layer. 

29. The layer material of Claim 28, wherein the central region further 
comprises a plurality of laterally oriented bond lines and each of the end regions further 
comprises a plurality of longitudinally oriented bond lines. 

30. A diaper comprising the layer material of claim 28. 

3 1 . Training pants comprising the layer material of Claim 28. 

32. Swim wear comprising the layer material of Claim 28. 

33. Underpants comprising the layer material of Claim 28. 

34. An adult incontinence garment comprising the layer material of Claim 28. 

35. A feminine hygiene product comprising the layer material of Claim 28. 

36. A medical absorbent product comprising the layer material of Claim 28. 



19 



WO 01/15645 



PCT/US00/230O4 



1/5 




FIG. I 



WO 01/15645 



PCT/USOO/23004 



2/5 




FIG. 2 



WO 01/15645 



3/5 



PCT/USOO/23004 




FIG. 3 



WO 01/15645 



PCT/USOO/23004 



4/5 




112 



FIG. 4 




FIG. 4B 



WO 01/15645 PCT/USOO/23004 

5/5 




INTERNATIONAL SEARCH REPORT 



Interna \1 Application No 

PCT/US 00/23004 



A. CLASSIFICATION OF SUBJECT MATTER 

"PC 7 A61F13/15 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

"PC 7 A61F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category c 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US b 611 /90 A (0SB0RN, LAVASH, SUGAHARA, 

CHAPPELL, MAYER, HINES) 

18 March 1997 (1997-03-18) 

column 66, line 57 -column 69, line 51 

column 70, line 63 -column 74, line 20; 

claims; figures 71-79 



W0 97 01996 A (THE PROCTER & GAMBLE 
COMPANY) 23 January 1997 (1997-01-23) 

page 7, line 36 -page 14, line 30 
page 22, line 32-37; figures 



1-12, 
15-17 



13,14, 
18,20,28 

1,5,6, 

9-18, 

21-36 



-/-- 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the internal! onai 
fifing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an orai disclosure, use. exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more-other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



12 October 2000 



Date of mailing of the international search report 



03/11/2000 



Name and mailing address of me ISA 

European Patent Office, P.8. 5818 Pa tend a an 2 
NIL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tt. 31 651 eponl. 
Fax: ( +31 -70) 340-30 1 6 



Authorized officer 



Seabra, L 



Form PCT/ISA/210 (second sheet* <JUy 1 992) 



nana 1 nf 9 



INTERNATIONAL SEARCH REPORT 



Interns il Application No 

PCT/US 00/23004 



C(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 



Citation of document, with inOication.where appropriate, of the relevant passages 



EP 0 650 714 A (THE PROCTER & GAMBLE 
COMPANY) 3 May 1995 (1995-05-03) 

column 10, line 36-39 

column 11, line 57 -column 12, line 7 

column 17, line 36-45; figures 1-12 

US 5 846 232 A (SERBIAK, UITENBR0EK) 
8 December 1998 (1998-12-08) 
the whole document 

US 5 928 211 A (GUSTAFSSON, WIDLUND) 
27 July 1999 (1999-07-27) 

the whole document 

W0 98 37846 A (KIMBERLY-CLARK INC) 
3 September 1998 (1998-09-03) 
page 27, line 3-11; figures 
abstract 

EP 0 591 647 A (JAPAN ABSORBENT TECHNOLOGY 
INSTITUTE) 13 April 1994 (1994-04-13) 
page 2, line 33-58 
page 5, line 12-24; figures 13,14 

WO 99 00095 A (THE PROCTER & GAMBLE 
COMPANY) 7 January 1999 (1999-01-07) 
page 8, line 31-35 
page 12, line 13-15 

page 13, line 25 -page 16, line 16; figure 
1 

US 3 717 150 A (SAMUEL SCHWARTZ) 
20 February 1973 (1973-02-20) 
column 7, line 30-46; figures 6-8 



Relevant to claim No. 



:qt available copv 



l-ii, 

13-17, 
28-36 



1,11,18, 
28 



1-11, 

15-17, 

28,30-36 



19 



1,11-14, 
18,19,28 



1,11,18, 
28 



23,24, 
32,33 



1 



Form PC T.I S A/2 10 ( continuation of second sheet) (July 1992) 



nane 2 of 2 



INTERNATIONAL SEARCH REPORT 

i...ormatk>n on patent family members 



Intern- al Application No 

PCT/US 00/23004 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO 9701996 



EP 0650714 A 03-05-1995 



US 5846232 A 08-12-1998 



US 5928211 A 27-07-1999 



BEST <W-U*BLE COPY 



JP 11508470 T 
NO 976141 A 



AU 
CA 
JP 
WO 



8074994 A 
2174926 A 
9504488 T 
9512488 A 



AU 
AU 
BR 
CA 
CN 
CZ 
EP 



715677 B 
1079397 A 
9612044 
2238444 
1211173 
9801935 
0869757 



JP 2000502268 



PL 
SK 
WO 



327411 
85898 
9722318 



SE 508632 C 
AU 704756 B 

AU 4681696 

CA 2211846 

CZ 9702406 

EP 0957859 

GB 2297473 A,B 

HU 9802075 A 

JP 10513070 
NZ 301402 
PL 321516 

SE 9500387 

WO 9623465 
SK 102797 

ZA 9600801 



A 
A 
A 
A 



T 
A 
A 
A 
A 
A 
A 



27-07-1999 
03-03-1998 



23-05-1995 
11-05-1995 
06-05-1997 
11-05-1995 



10- 02- 
14-07- 
09-02- 
26-06- 
17-03- 

13- 01- 

14- 10- 
29-02- 
07-12- 

11- 01- 
26-06- 



2000 
1997 
1999 
1997 
1999 
1999 
1998 
2000 
1998 
1999 
1997 



19-10- 

06- 05- 
21-08- 
08-08- 
17-06- 
24-11- 

07- 08- 
29-03- 
15-12- 
23-12- 

08- 12- 

03- 08- 
08-08- 

04- 03- 
12-08- 



1998 
1999 
1996 
1996 
1998 
1999 
1996 
1999 
1998 
1998 
1997 
1996 
1996 
1998 
1996 



WO 


9837846 


A 


03- 


■09-1998 


us 


5964743 


A 


12-10-1999 












AU 


5932398 


A 


18-09-1998 












BR 


9807621 


A 


15-02-2000 












DE 


19882147 


T 


27-01-2000 












GB 


2337024 


A,B 


10-11-1999 


EP 


0591647 


A 


13- 


■04-1994 


JP 


6090979 


A 


05-04-1994 












JP 


6090977 


A 


05-04-1994 












CA 


2103992 


A 


14-02-1994 












DE 


69328957 


D 


10-08-2000 


WO 


9900095 


A 


07- 


■01-1999 


AU 


8178298 


A 


19-01-1999 












CN 


1267209 


T 


20-09-2000 












EP 


0994686 


A 


26-04-2000 


us 


3717150 


A 


20- 


-02-1973 


NONE 









Form PCT.1SA/210 i patent tamdy annex) (July 1 992) 



nanp 0 of ? 



INTERNATIONAL SEARCH 

i...ormatk>n on patent family members 


REPORT 


Intern; a I i 

PCT/US 


application No 

DO/23004 


| Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



US 5611790 



18-03-1997 



US 5334176 A 

CN 1082868 A 

MX 9300353 A 

NZ 244959 A 

US 5460622 A 

US 5486167 A 

US 5658269 A 

US 5702382 A 

US 5674212 A 

US 6042575 A 

US 5683375 A 

AT 115390 T 

AU 645379 B 

AU 8929891 A 

BR 9106952 A 

CA 2093350 A,C 

CN 1063036 A,B 

CZ 9300757 A 

DE 69105994 D 

DE 69105994 T 

OK 555341 T 

EP 0555341 A 

ES 2065068 T 

FI 931909 A 

HK 90496 A 

HU 67884 A 

HU 217680 B 

IE 65050 B 

JP 6502336 T 

KR 185565 B 

MX 9101819 A 

NO 301044 B 

PL 167617 B 

PT 8949 U 

PT 99364 A 

SK 41493 A 

TR 28275 A 

WO 9207535 A 

US 5849003 A 

US 5713884 A 

US 5674214 A 

US 5733274 A 

US 6059764 A 

US 5324278 A 

US 5824004 A 

AT 114960 T 

AU 663052 B 

AU 7973591 A 

BR 9106567 A 



W0 9701996 



23-01-1997 



AU 
AU 
BR 
CA 
CN 
CZ 
EP 
HU 



700558 B 
6277096 A 
9609625 
2225944 
1195280 
9704175 
0836462 
9901083 



02-03-1994 
31-01-1994 
24-03-1997 
24-10-1995 
23-01-1996 
19-08-1997 
30-12-1997 
07-10-1997 

28- 03-2000 
04-11-1997 
15-12-1994 
13-01-1994 
26-05-1992 
17-08-1993 

30- 04-1992 

29- 07-1992 

17- 11-1993 
26-01-1995 

22- 06-1995 
06-03-1995 

18- 08-1993 
01-02-1995 

23- 06-1993 

31- 05-1996 

29- 05-1995 
28-03-2000 
04-10-1995 
17-03-1994 
01-05-1999 
01-06-1992 
08-09-1997 

30- 09-1995 

31- 05-1994 
31-01-1994 
11-08-1993 

08- 04-1996 

14- 05-1992 

15- 12-1998 
03-02-1998 
07-10-1997 
31-03-1998 

09- 05-2000 
28-06-1994 
20-10-1998 
15-12-1994 
28-09-1995 
07-01-1992 
01-06-1993 



07-01-1999 

05- 02-1997 

06- 04-1999 
23-01-1997 

07- 10-1998 
12-08-1998 
22-04-1998 
30-08-1999 



Form PCT7ISA/210 ( patent terroly annex) (July 1992) 



page 1 of 2 



THIS PAGE BLANK (uspto) 



